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1A (North o1B (South o1C (South o2 Jireh @ 13 G.horse @: : : 
Na+K -12.14% -36.09% -35.94% -38.72% -39.15%    
Ca -30.16% -9.44% -9.39% -8.65% -8.05%    
Mg -7.41% -4.47% -4.67% -2.62% -2.80%    
Cl- 30.10% 49.91% 49.91% 49.96% 49.98%    
HCO3- 11.26% 0.04% 0.04% 0.03% 0.02%    
SO4- 8.94% 0.04% 0.04% 0.02% 0.00%    
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1A-Upstream (North of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820711
Customer Code : 1361
Sample No. : 1
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Irrigation Water


---------- Cations --------------- ----------- Anions ------------- ------------- Other --------------


------------ Derived Values ----------------- -------- Derived Values(cont'd) --------------


Sodium (ppm)
Calcium (ppm)
Magnesium (ppm)
Potassium (ppm)


Nitrate-N (ppm)
Chloride (ppm)
Sulfate (ppm)
Boron (ppm)
Bicarbonate (ppm)


pH
EC (µmhos/cm)


Total Dissolved Salts (TDS in ppm)
Sodium Adsorption Ratio (SAR)
Potassium Adsorption Ratio (PAR)


Sodium Percentage
Hardness (ppm)
Hardness Class
Alkalinity (ppm as CaCO3)


17
47
7
8


<1
87
35
0.02
56


7.5
454


299.6
0.6
0.2


19.9 %
146.0
Hard
45.6


INTERPRETATION AND REQUIREMENTS FOR Irrigation Water


The total dissolved salt and sodium content of this water are low enough that no problem should result from its use.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1A-Upstream (North of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820711
Customer Code : 1361
Sample No. : 1
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Livestock Water
Analysis Sample Results Livestock Water Limits


Boron (ppm) 0.02 < 5 ppm 
Calcium (ppm) 47.33 No Guidelines
Chloride (ppm) 86.87 < 600 ppm 
Copper (ppm) <DL* <0.5 ppm 
Iron (ppm) 1.26 No Guidelines
Magnesium (ppm) 6.79 No Guidelines
Manganese (ppm) 0.01 No Guidelines
Nitrate-N (ppm) 0.64 < 100 ppm
Potassium (ppm) 8 No Guidelines
Sodium (ppm) 16.64 < 1000 ppm 
Sulfate (ppm) 35.06 <1000 ppm 
Zinc (ppm) < DL* < 25 ppm 


EC (µmhos/cm) 454 No Guidelines
ICAP_P ppm --- No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines146.0
Hardness Class No GuidelinesHard
pH 7.5 5.5-9.0 
Total Dissolved Salts(TDS) (ppm) 299.6 <3000 ppm 


* DL : Detection Limit 


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1A-Upstream (North of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820711
Customer Code : 1361
Sample No. : 1
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Household Water


Analysis Sample Results EPA Drinking Water Limits


Boron (ppm) 0.02 < 2.4
Calcium (ppm) 47.33 No Guidelines
Chloride (ppm) 86.87 < 250 ppm (#)
Copper (ppm) < DL* <1.0 ppm (#)
Iron (ppm) 1.26 < 0.3 ppm (#)
Magnesium (ppm) 6.79 No Guidelines
Manganese (ppm) 0.01 < 0.05 ppm (#)
Nitrate-N (ppm) 0.64 < 10 ppm 
Potassium (ppm) 8 No Guidelines
Sodium (ppm) 16.64 No Guidelines
Sulfate (ppm) 35.06 < 250 ppm (#)
Zinc (ppm) < DL* < 5.0 ppm (#)


EC (µmhos/cm) 454 No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines146.0
Hardness Class < 120Hard
pH 7.5 6.5 - 8.5 (#)
Sodium Percentage (%) 19.9 No Guidelines
Total Dissolved Solids (TDS) (ppm) 299.6 <500 ppm (#)


* DL : Detection Limit 


(#) Secondary standards are non-enforceable guidelines regulating contaminants that may cause cosmetic or aesthetic effects. 
If any of the above analysis exceeds EPA standards, you should seek advise from the Oklahoma Department of Environmental Quality 
or local Health Department. 
This water analysis does NOT include testing for bacteria, organic chemicals, and heavy metals. This lab is not certified by DEQ 
for drinking water analysis.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1B-Pool (South of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820712
Customer Code : 1361
Sample No. : 2
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Irrigation Water


---------- Cations --------------- ----------- Anions ------------- ------------- Other --------------


------------ Derived Values ----------------- -------- Derived Values(cont'd) --------------


Sodium (ppm)
Calcium (ppm)
Magnesium (ppm)
Potassium (ppm)


Nitrate-N (ppm)
Chloride (ppm)
Sulfate (ppm)
Boron (ppm)
Bicarbonate (ppm)


pH
EC (µmhos/cm)


Total Dissolved Salts (TDS in ppm)
Sodium Adsorption Ratio (SAR)
Potassium Adsorption Ratio (PAR)


Sodium Percentage
Hardness (ppm)
Hardness Class
Alkalinity (ppm as CaCO3)


20812
4751
1365
58


<1
40699
49
1.47
61


6.9
99500


67795.3
68.5
0.1


72.2 %
17470.8
Very Hard
49.8


INTERPRETATION AND REQUIREMENTS FOR Irrigation Water


Water of this quality is not recommended for crop irrigation due to its high total dissolved salts and/or sodium level.


 Boron toxicity may occur in poorly drained soils.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1B-Pool (South of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820712
Customer Code : 1361
Sample No. : 2
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Livestock Water
Analysis Sample Results Livestock Water Limits


Boron (ppm) 1.47 < 5 ppm 
Calcium (ppm) 4751.23 No Guidelines
Chloride (ppm) 40699 < 600 ppm 
Copper (ppm) 0.10 < 0.5 ppm 
Iron (ppm) 0.1 No Guidelines
Magnesium (ppm) 1365.04 No Guidelines
Manganese (ppm) 0.02 No Guidelines
Nitrate-N (ppm) 0.14 < 100 ppm
Potassium (ppm) 58 No Guidelines
Sodium (ppm) 20812.1 < 1000 ppm 
Sulfate (ppm) 48.98 <1000 ppm 
Zinc (ppm) 0.01 < 25 ppm 


EC (µmhos/cm) 99500 No Guidelines
ICAP_P ppm --- No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines17470.8
Hardness Class No GuidelinesVery Hard
pH 6.9 5.5-9.0 
Total Dissolved Salts(TDS) (ppm) 67795.3 <3000 ppm 


* DL : Detection Limit 


This water may be objectionable because it is less than the guideline of 1000mg Na/L.
Serious effects including death become likely at 5000mg/L.We recommend keeping drinking water Na concentration 
less than 1000mg/L(chronic exposure criteria).This assumes normal feedstuff Na concentration and no other water sources;these concentrations 
should protect against acute lethality or chronically poor performance.Short term exposure(days-weeks) should not exceed 4000 mg Na/L
This water may be objectionable because it exceeds the guideline of 600mg Chloride/L


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1B-Pool (South of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820712
Customer Code : 1361
Sample No. : 2
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Household Water


Analysis Sample Results EPA Drinking Water Limits


Boron (ppm) 1.47 < 2.4
Calcium (ppm) 4751.23 No Guidelines
Chloride (ppm) 40699 < 250 ppm (#)
Copper (ppm) 0.10 < 1.0 ppm (#)
Iron (ppm) 0.1 < 0.3 ppm (#)
Magnesium (ppm) 1365.04 No Guidelines
Manganese (ppm) 0.02 < 0.05 ppm (#)
Nitrate-N (ppm) 0.14 < 10 ppm 
Potassium (ppm) 58 No Guidelines
Sodium (ppm) 20812.1 No Guidelines
Sulfate (ppm) 48.98 < 250 ppm (#)
Zinc (ppm) 0.01 < 5.0 ppm (#)


EC (µmhos/cm) 99500 No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines17470.8
Hardness Class < 120Very Hard
pH 6.9 6.5 - 8.5 (#)
Sodium Percentage (%) 72.2 No Guidelines
Total Dissolved Solids (TDS) (ppm) 67795.3 <500 ppm (#)


* DL : Detection Limit 


(#) Secondary standards are non-enforceable guidelines regulating contaminants that may cause cosmetic or aesthetic effects. 
If any of the above analysis exceeds EPA standards, you should seek advise from the Oklahoma Department of Environmental Quality 
or local Health Department. 
This water analysis does NOT include testing for bacteria, organic chemicals, and heavy metals. This lab is not certified by DEQ 
for drinking water analysis.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1C-Duplicate(South of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820713
Customer Code : 1361
Sample No. : 3
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Irrigation Water


---------- Cations --------------- ----------- Anions ------------- ------------- Other --------------


------------ Derived Values ----------------- -------- Derived Values(cont'd) --------------


Sodium (ppm)
Calcium (ppm)
Magnesium (ppm)
Potassium (ppm)


Nitrate-N (ppm)
Chloride (ppm)
Sulfate (ppm)
Boron (ppm)
Bicarbonate (ppm)


pH
EC (µmhos/cm)


Total Dissolved Salts (TDS in ppm)
Sodium Adsorption Ratio (SAR)
Potassium Adsorption Ratio (PAR)


Sodium Percentage
Hardness (ppm)
Hardness Class
Alkalinity (ppm as CaCO3)


20810
4749
1432
62


<1
42655
51
1.59
64


6.9
100100


69821.9
68.0
0.1


71.8 %
17741.4
Very Hard
52.1


INTERPRETATION AND REQUIREMENTS FOR Irrigation Water


Water of this quality is not recommended for crop irrigation due to its high total dissolved salts and/or sodium level.


 Boron toxicity may occur in poorly drained soils.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1C-Duplicate(South of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820713
Customer Code : 1361
Sample No. : 3
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Livestock Water
Analysis Sample Results Livestock Water Limits


Boron (ppm) 1.59 < 5 ppm 
Calcium (ppm) 4748.7 No Guidelines
Chloride (ppm) 42655 < 600 ppm 
Copper (ppm) 0.10 < 0.5 ppm 
Iron (ppm) 0.1 No Guidelines
Magnesium (ppm) 1432.35 No Guidelines
Manganese (ppm) <DL* No Guidelines
Nitrate-N (ppm) 0.13 < 100 ppm
Potassium (ppm) 62 No Guidelines
Sodium (ppm) 20809.6 < 1000 ppm 
Sulfate (ppm) 50.51 <1000 ppm 
Zinc (ppm) 0.01 < 25 ppm 


EC (µmhos/cm) 100100 No Guidelines
ICAP_P ppm --- No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines17741.4
Hardness Class No GuidelinesVery Hard
pH 6.9 5.5-9.0 
Total Dissolved Salts(TDS) (ppm) 69821.9 <3000 ppm 


* DL : Detection Limit 


This water may be objectionable because it is less than the guideline of 1000mg Na/L.
Serious effects including death become likely at 5000mg/L.We recommend keeping drinking water Na concentration 
less than 1000mg/L(chronic exposure criteria).This assumes normal feedstuff Na concentration and no other water sources;these concentrations 
should protect against acute lethality or chronically poor performance.Short term exposure(days-weeks) should not exceed 4000 mg Na/L
This water may be objectionable because it exceeds the guideline of 600mg Chloride/L


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 1C-Duplicate(South of Road)


Location : Bird Creek (SE 12-T27N-R7E)
Osage County, OK


Lab ID No.: : 820713
Customer Code : 1361
Sample No. : 3
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Household Water


Analysis Sample Results EPA Drinking Water Limits


Boron (ppm) 1.59 < 2.4
Calcium (ppm) 4748.7 No Guidelines
Chloride (ppm) 42655 < 250 ppm (#)
Copper (ppm) 0.10 < 1.0 ppm (#)
Iron (ppm) 0.1 < 0.3 ppm (#)
Magnesium (ppm) 1432.35 No Guidelines
Manganese (ppm)  < DL* < 0.05 ppm (#)
Nitrate-N (ppm) 0.13 < 10 ppm 
Potassium (ppm) 62 No Guidelines
Sodium (ppm) 20809.6 No Guidelines
Sulfate (ppm) 50.51 < 250 ppm (#)
Zinc (ppm) 0.01 < 5.0 ppm (#)


EC (µmhos/cm) 100100 No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines17741.4
Hardness Class < 120Very Hard
pH 6.9 6.5 - 8.5 (#)
Sodium Percentage (%) 71.8 No Guidelines
Total Dissolved Solids (TDS) (ppm) 69821.9 <500 ppm (#)


* DL : Detection Limit 


(#) Secondary standards are non-enforceable guidelines regulating contaminants that may cause cosmetic or aesthetic effects. 
If any of the above analysis exceeds EPA standards, you should seek advise from the Oklahoma Department of Environmental Quality 
or local Health Department. 
This water analysis does NOT include testing for bacteria, organic chemicals, and heavy metals. This lab is not certified by DEQ 
for drinking water analysis.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 2-Jireh (@ Well 18W)


Location : Bird Creek (SW 1-T27N-R7E)
Osage County, OK


Lab ID No.: : 820714
Customer Code : 1361
Sample No. : 4
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Irrigation Water


---------- Cations --------------- ----------- Anions ------------- ------------- Other --------------


------------ Derived Values ----------------- -------- Derived Values(cont'd) --------------


Sodium (ppm)
Calcium (ppm)
Magnesium (ppm)
Potassium (ppm)


Nitrate-N (ppm)
Chloride (ppm)
Sulfate (ppm)
Boron (ppm)
Bicarbonate (ppm)


pH
EC (µmhos/cm)


Total Dissolved Salts (TDS in ppm)
Sodium Adsorption Ratio (SAR)
Potassium Adsorption Ratio (PAR)


Sodium Percentage
Hardness (ppm)
Hardness Class
Alkalinity (ppm as CaCO3)


49111
9627
1770
531


<1
99594
41
8.54
104


6.3
179600


160778.6
120.7
0.8


77.3 %
31304.2
Very Hard
85.1


INTERPRETATION AND REQUIREMENTS FOR Irrigation Water


Water of this quality is not recommended for crop irrigation due to its high total dissolved salts and/or sodium level.


This water is not recommended for irrigation use because of its high boron content.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 2-Jireh (@ Well 18W)


Location : Bird Creek (SW 1-T27N-R7E)
Osage County, OK


Lab ID No.: : 820714
Customer Code : 1361
Sample No. : 4
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Livestock Water
Analysis Sample Results Livestock Water Limits


Boron (ppm) 8.54 < 5 ppm 
Calcium (ppm) 9627.19 No Guidelines
Chloride (ppm) 99594 < 600 ppm 
Copper (ppm) 0.10 < 0.5 ppm 
Iron (ppm) 10.41 No Guidelines
Magnesium (ppm) 1770.4 No Guidelines
Manganese (ppm) 2.49 No Guidelines
Nitrate-N (ppm)  < DL* < 100 ppm 
Potassium (ppm) 531 No Guidelines
Sodium (ppm) 49110.8 < 1000 ppm 
Sulfate (ppm) 41.26 <1000 ppm 
Zinc (ppm) 0.85 < 25 ppm 


EC (µmhos/cm) 179600 No Guidelines
ICAP_P ppm --- No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines31304.2
Hardness Class No GuidelinesVery Hard
pH 6.3 5.5-9.0 
Total Dissolved Salts(TDS) (ppm) 160778.6 <3000 ppm 


* DL : Detection Limit 


This water may be objectionable because it is less than the guideline of 1000mg Na/L.
Serious effects including death become likely at 5000mg/L.We recommend keeping drinking water Na concentration 
less than 1000mg/L(chronic exposure criteria).This assumes normal feedstuff Na concentration and no other water sources;these concentrations 
should protect against acute lethality or chronically poor performance.Short term exposure(days-weeks) should not exceed 4000 mg Na/L
This water may be objectionable for some livestock because it exceeds the guideline of 5mg Boron/L.Excess boron in the diets of 
livestock may decrease feed consumption and cause weight loss
This water may be objectionable because it exceeds the guideline of 600mg Chloride/L


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 2-Jireh (@ Well 18W)


Location : Bird Creek (SW 1-T27N-R7E)
Osage County, OK


Lab ID No.: : 820714
Customer Code : 1361
Sample No. : 4
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Household Water


Analysis Sample Results EPA Drinking Water Limits


Boron (ppm) 8.54 < 2.4
Calcium (ppm) 9627.19 No Guidelines
Chloride (ppm) 99594 < 250 ppm (#)
Copper (ppm) 0.10 < 1.0 ppm (#)
Iron (ppm) 10.41 < 0.3 ppm (#)
Magnesium (ppm) 1770.4 No Guidelines
Manganese (ppm) 2.49 < 0.05 ppm (#)
NO3N (ppm)  < DL* < 10 ppm 
Potassium (ppm) 531 No Guidelines
Sodium (ppm) 49110.8 No Guidelines
Sulfate (ppm) 41.26 < 250 ppm (#)
Zinc (ppm) 0.85 < 5.0 ppm (#)


EC (µmhos/cm) 179600 No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines31304.2
Hardness Class < 120Very Hard
pH 6.3 6.5 - 8.5 (#)
Sodium Percentage (%) 77.3 No Guidelines
Total Dissolved Solids (TDS) (ppm) 160778.6 <500 ppm (#)


* DL : Detection Limit 


(#) Secondary standards are non-enforceable guidelines regulating contaminants that may cause cosmetic or aesthetic effects. 
If any of the above analysis exceeds EPA standards, you should seek advise from the Oklahoma Department of Environmental Quality 
or local Health Department. 
This water analysis does NOT include testing for bacteria, organic chemicals, and heavy metals. This lab is not certified by DEQ 
for drinking water analysis.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.


Pg. 1 of 1, Generated on 10/11/2016 1:36:59 PM







CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 3-Grayhorse(@ Tank Battery)


Location : Bird Creek (NW 18-T27N-R8E)
Osage County, OK


Lab ID No.: : 820715
Customer Code : 1361
Sample No. : 5
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Irrigation Water


---------- Cations --------------- ----------- Anions ------------- ------------- Other --------------


------------ Derived Values ----------------- -------- Derived Values(cont'd) --------------


Sodium (ppm)
Calcium (ppm)
Magnesium (ppm)
Potassium (ppm)


Nitrate-N (ppm)
Chloride (ppm)
Sulfate (ppm)
Boron (ppm)
Bicarbonate (ppm)


pH
EC (µmhos/cm)


Total Dissolved Salts (TDS in ppm)
Sodium Adsorption Ratio (SAR)
Potassium Adsorption Ratio (PAR)


Sodium Percentage
Hardness (ppm)
Hardness Class
Alkalinity (ppm as CaCO3)


45675
8236
1737
463


<1
90403
10
8.11
64


6.5
170900


146587.9
119.4
0.7


78.2 %
27696
Very Hard
52.0


INTERPRETATION AND REQUIREMENTS FOR Irrigation Water


Water of this quality is not recommended for crop irrigation due to its high total dissolved salts and/or sodium level.


This water is not recommended for irrigation use because of its high boron content.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 3-Grayhorse(@ Tank Battery)


Location : Bird Creek (NW 18-T27N-R8E)
Osage County, OK


Lab ID No.: : 820715
Customer Code : 1361
Sample No. : 5
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Livestock Water
Analysis Sample Results Livestock Water Limits


Boron (ppm) 8.11 < 5 ppm 
Calcium (ppm) 8236.48 No Guidelines
Chloride (ppm) 90403 < 600 ppm 
Copper (ppm) 0.10 < 0.5 ppm 
Iron (ppm) 2.96 No Guidelines
Magnesium (ppm) 1736.78 No Guidelines
Manganese (ppm) 2.40 No Guidelines
Nitrate-N (ppm)  < DL* < 100 ppm 
Potassium (ppm) 463 No Guidelines
Sodium (ppm) 45675 < 1000 ppm 
Sulfate (ppm) 10.15 <1000 ppm 
Zinc (ppm) 11.34 < 25 ppm 


EC (µmhos/cm) 170900 No Guidelines
ICAP_P ppm --- No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines27696
Hardness Class No GuidelinesVery Hard
pH 6.5 5.5-9.0 
Total Dissolved Salts(TDS) (ppm) 146587.9 <3000 ppm 


* DL : Detection Limit 


This water may be objectionable because it is less than the guideline of 1000mg Na/L.
Serious effects including death become likely at 5000mg/L.We recommend keeping drinking water Na concentration 
less than 1000mg/L(chronic exposure criteria).This assumes normal feedstuff Na concentration and no other water sources;these concentrations 
should protect against acute lethality or chronically poor performance.Short term exposure(days-weeks) should not exceed 4000 mg Na/L
This water may be objectionable for some livestock because it exceeds the guideline of 5mg Boron/L.Excess boron in the diets of 
livestock may decrease feed consumption and cause weight loss
This water may be objectionable because it exceeds the guideline of 600mg Chloride/L


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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CARL E. WILLS (6EN-WR)
CARL E WILLS (6EN-WR)
US EPA  REGION 6
1445 ROSS AVE SUITE 1200
DALLAS, TX 75202
(214) 665-7276


Name : 3-Grayhorse(@ Tank Battery)


Location : Bird Creek (NW 18-T27N-R8E)
Osage County, OK


Lab ID No.: : 820715
Customer Code : 1361
Sample No. : 5
Received : 10/6/2016
Report Date : 10/10/2016


WATER QUALITY REPORT


Test Results for Household Water


Analysis Sample Results EPA Drinking Water Limits


Boron (ppm) 8.11 < 2.4
Calcium (ppm) 8236.48 No Guidelines
Chloride (ppm) 90403 < 250 ppm (#)
Copper (ppm) 0.10 < 1.0 ppm (#)
Iron (ppm) 2.96 < 0.3 ppm (#)
Magnesium (ppm) 1736.78 No Guidelines
Manganese (ppm) 2.40 < 0.05 ppm (#)
NO3N (ppm)  < DL* < 10 ppm 
Potassium (ppm) 463 No Guidelines
Sodium (ppm) 45675 No Guidelines
Sulfate (ppm) 10.15 < 250 ppm (#)
Zinc (ppm) 11.34 < 5.0 ppm (#)


EC (µmhos/cm) 170900 No Guidelines
Hardness (ppm, 17.1 ppm = 1 grain/gal) No Guidelines27696
Hardness Class < 120Very Hard
pH 6.5 6.5 - 8.5 (#)
Sodium Percentage (%) 78.2 No Guidelines
Total Dissolved Solids (TDS) (ppm) 146587.9 <500 ppm (#)


* DL : Detection Limit 


(#) Secondary standards are non-enforceable guidelines regulating contaminants that may cause cosmetic or aesthetic effects. 
If any of the above analysis exceeds EPA standards, you should seek advise from the Oklahoma Department of Environmental Quality 
or local Health Department. 
This water analysis does NOT include testing for bacteria, organic chemicals, and heavy metals. This lab is not certified by DEQ 
for drinking water analysis.


Signature


Oklahoma State University, U.S. Department of Agriculture, state and local goverments cooperating. Oklahoma Cooperative Extension Service offers its programs
to all eligible persons regardless of race, color, national origin, religion, sex, age or disability and is an Equal Oppurtunity Employer.
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Region 6 Compliance Assurance and Enforcement Division


INSPECTION REPORT


Inspection Date(s): August 18, 2016


Media: SDWA Brine


Regulatory Program(s) Underground Injection Control - Brine


Company Name: Grayhorse Energy, LLC


Facility Name:  Osage B Lease (Osage B #15 SWD)  No.OS 5258


Facility Physical Location: NW/4, Sec. 18, T , R 


(city, state, zip code) Pawhuska, OK


Mailing Address:  20 E 5th St. #320


(city, state, zip code) Tulsa, OK 74103


County/Parish: Osage


Facility Contact N/A N/A


N/A


FRS Number: N/A


Identification/Permit Number: N/A


Media Number: N/A


NAICS: 21111


SIC: 1311


Facility Representatives: N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


EPA Inspectors: Kent Sanborn 6EN-WR 9185571615


N/A N/A N/A


N/A N/A N/A


State Inspector(s): N/A N/A N/A


N/A N/A N/A


Other Inspector(s): N/A N/A N/A


N/A N/A N/A


EPA Lead Inspector 
Signature/Date


 
 


Kent Sanborn Date


Supervisor 
Signature/Date


 
 


Willie Lane Jr., Chief, Water Resources 
Section(6EN-WR)


Date







Grayhorse Energy, LLC /  Osage B Lease (Osage B #15 SWD)  No.OS 5258
 August 18, 2016


Section I - INTRODUCTION


PURPOSE OF THE INSPECTION


EPA Region 6 inspector Kent Sanborn visited the Grayhorse Energy, LLC oil production facility located in the 
Latitude: 36.824405, Longitude: -96.486825 near Pawhuska, Oklahoma on August 18, 2016. No 
representative of Grayhorse Energy, LLC was present for the inspection.  The inspection was conducted by 
authority of the Clean Water Act to determine compliance with the Environmental Protection Agency (EPA) 
regulations.


FACILITY DESCRIPTION


An injection well located on the Osage B Lease.


Section II - OBSERVATIONS


At the time of the inspection, the well was injecting.  The fluid was contaminated at the surface.  The gauge 
associated to the injection well needs to be inspected, and was improperly working at the time of the 
inspection. I spoke to the operator concerning the well, and the operated stated that the well was on a 
vacuum.  At the time of the inspection the annulus was open.  Also, the well reportedly had a pressure 
problem, but I was not able to verify this at the time of the inspection.


Section III - AREAS OF CONCERN


The gauge on the injection well was improperly working at the time of the inspection. The injection well has 
had potential problems and this facility will be referred to the EPA Region 6 - Osage UIC program.


Section IV - FOLLOW UP


A potential follow-up inspection to be done, if needed, in approximately two weeks.


Section V - LIST OF APPENDICES


There are no attachments to this report.







Metadata


Title: Grayhorse Energy, LLC


Author: US EPA Region 6 Compliance Assurance and Enforcement Division Dallas TX


Subject: Safe Drinking Water Act SDWA


Keywords: Underground Injection Control Groundwater Brine Injection Well Oil Gas








Region 6 Compliance Assurance and Enforcement Division


INSPECTION REPORT


Inspection Date(s): August 22, 2016


Media: SDWA Brine


Regulatory Program(s) Underground Injection Control - Brine


Company Name: Jireh Resources, LLC


Facility Name: McComb 18W SWD (No. OS 6320)


Facility Physical Location: SW/4, Sec. 1, T , R 


(city, state, zip code) Pawhuska, OK


Mailing Address: 2526 E 71st St., Suite A


(city, state, zip code) Tulsa, OK 74136


County/Parish: Osage


Facility Contact N/A N/A


N/A


FRS Number: N/A


Identification/Permit Number: N/A


Media Number: N/A


NAICS: 21111


SIC: 1311


Facility Representatives: N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


EPA Inspectors: Kent Sanborn 6EN-WR 9185571615


N/A N/A N/A


N/A N/A N/A


State Inspector(s): N/A N/A N/A


N/A N/A N/A


Other Inspector(s): N/A N/A N/A


N/A N/A N/A


EPA Lead Inspector 
Signature/Date


 
 


Kent Sanborn Date


Supervisor 
Signature/Date


 
 


Willie Lane Jr., Chief, Water Resources 
Section(6EN-WR)


Date







Jireh Resources, LLC / McComb 18W SWD (No. OS 6320)
 August 22, 2016


Section I - INTRODUCTION


PURPOSE OF THE INSPECTION


EPA Region 6 inspector Kent Sanborn visited the Jireh Resources, LLC oil production facility located in the 
Latitude: 36.841008, Longitude: -96.504838 near Pawhuska, Oklahoma on August 22, 2016. No 
representative of Jireh Resources, LLC was present for the inspection.  The inspection was conducted by 
authority of the Clean Water Act to determine compliance with the Environmental Protection Agency (EPA) 
regulations.


FACILITY DESCRIPTION


An injection well located in Osage County.


Section II - OBSERVATIONS


At the time of the inspection, the injection well was being worked over.  The hole in the casing was around 
900 feet down according to a representative.  Also, according to the representative , a new 4.5 inch casing 
liner and cement to surface will be used.  At the time of the inspection, the company was waiting on the well 
work over rig to assist in the well work over process.


Section III - AREAS OF CONCERN


Injection operations occurred for a while until the hole in the casing of the well was discovered.  And the long 
string was reportedly cemented to surface. The injection well has had potential problems and this facility will 
be referred to the EPA Region 6 - Osage UIC program.


Section IV - FOLLOW UP


A potential follow-up inspection to be done, if needed, in approximately two weeks.


Section V - LIST OF APPENDICES


There are no attachments to this report.







Metadata


Title: Jireh Resources, LLC


Author: US EPA Region 6 Compliance Assurance and Enforcement Division Dallas TX


Subject: Safe Drinking Water Act SDWA


Keywords: Underground Injection Control Groundwater Brine Injection Well Oil Gas








Region 6 Compliance Assurance and Enforcement Division


INSPECTION REPORT


Inspection Date(s): August 16, 2016


Media: SDWA Brine


Regulatory Program(s) Underground Injection Control - Brine


Company Name: NO-NAME OSAGE (SE 11-25-11)


Facility Name: Unknown


Facility Physical Location: SE/4, Sec. 12, T , R 


(city, state, zip code) Pawhuska, OK


Mailing Address: Unknown


(city, state, zip code) Unknown


County/Parish: Osage


Facility Contact N/A N/A


N/A


FRS Number: N/A


Identification/Permit Number: N/A


Media Number: N/A


NAICS: 21111


SIC: 1311


Facility Representatives: N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


EPA Inspectors: Kent Sanborn 6EN-WR 9185571615


N/A N/A N/A


N/A N/A N/A


State Inspector(s): N/A N/A N/A


N/A N/A N/A


Other Inspector(s): N/A N/A N/A


N/A N/A N/A


EPA Lead Inspector 
Signature/Date


 
 


Kent Sanborn Date


Supervisor 
Signature/Date


 
 


Willie Lane Jr., Chief, Water Resources 
Section(6EN-WR)


Date







NO-NAME OSAGE (SE 11-25-11) / Unknown
 August 16, 2016


Section I - INTRODUCTION


PURPOSE OF THE INSPECTION


EPA Region 6 inspector Kent Sanborn visited the NO-NAME OSAGE (SE 11-25-11) oil production facility 
located in the Latitude: 36.8322, Longitude: -96.4984 near Pawhuska, Oklahoma on August 16, 2016. No 
representative of NO-NAME OSAGE (SE 11-25-11) was present for the inspection.  The inspection was 
conducted by authority of the Clean Water Act to determine compliance with the Environmental Protection 
Agency (EPA) regulations.


FACILITY DESCRIPTION


A discharge of produced wastewater and oil were identified into Bird Creek. The point of discharge was 
unknown at the time of the inspection. The nearby operators are Grayhorse Operating, Jireh Resources, and 
Warren American Oil Company. The EPA has coordinated with representatives from each company to inform 
them of the situation regarding the containments in Bird Creek.


Section II - OBSERVATIONS


At the time of the inspection, brine and some oil were discovered in Bird Creek.  A Total Soluble Salts (TSS) 
reading of over 80,000 ppm was present at the CR 4550 bridge along Bird Creek.  Flowpaths, seepage, or 
other potential surface indications of a leak, were not observed. Nearby pipelines were tested by the local 
pipeline company, or associated responsible parties and passed the tests, verifying that the pipelines were 
not leaking.  Another potential source of the wastewater could be a possible dumping from a tank truck from 
the county road. There were several nearby injection wells that are under review and need to potentially be 
tested to verify the wells are working properly and  have no leaks.  Also, during the inspection, there was a 
nearby dry hole that could not be located, and the EPA coordinated with the Bureau of Indian Affairs (BIA) to 
gather locational information for this facility.  Produced water has flowed about 4 miles downstream along 
Bird Creek, north of the City of Pawhuska.  Nearby operators are Grayhorse Operating, Jireh Resources, and 
Warren American.


Section III - AREAS OF CONCERN


At the time of the inspection, a source for the contaminated wastewater, including produced water and oil, 
was not identified. The produced water had a TSS reading of over 80,000 ppm in Bird Creek.


Section IV - FOLLOW UP


A follow-up inspection will be needed to track any changes to Bird Creek, as well as to find the source of the 
containments getting into Bird Creek.


Section V - LIST OF APPENDICES


There are no attachments to this report.







Metadata


Title: NO-NAME OSAGE (SE 11-25-11)


Author: US EPA Region 6 Compliance Assurance and Enforcement Division Dallas TX


Subject: Safe Drinking Water Act SDWA


Keywords: Underground Injection Control Groundwater Brine Injection Well Oil Gas
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Region 6 Compliance Assurance and Enforcement Division


INSPECTION REPORT


Inspection Date(s): September 13, 2016


Media: brine


Regulatory Program(s) Underground Injection Control - Brine


Company Name: No-Name  Osage County (SE 11-25-11)


Facility Name: Bird Creek Spill


Facility Physical Location: /4, Sec. , T , R 


(city, state, zip code) Pawhuska, Oklahoma


Mailing Address: Unknown


(city, state, zip code) Unknown


County/Parish: Osage


Facility Contact N/A N/A


N/A


FRS Number: N/A


Identification/Permit Number: N/A


Media Number: N/A


NAICS: 21111


SIC: 1311


Facility Representatives: N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


N/A N/A N/A


EPA Inspectors: Kent W. Sanborn 6EN-WR 918-557-1615


N/A N/A N/A


N/A N/A N/A


State Inspector(s): N/A N/A N/A


N/A N/A N/A


Other Inspector(s): N/A N/A N/A


N/A N/A N/A


EPA Lead Inspector 
Signature/Date


 
 


Kent Sanborn Date


Supervisor 
Signature/Date


 
 


Willie Lane Jr., Chief, Water Resources 
Section(6EN-WR)


Date







No-Name  Osage County (SE 11-25-11) / Bird Creek Spill
 September 13, 2016


Section I - INTRODUCTION


PURPOSE OF THE INSPECTION


EPA Region 6 inspector Kent W. Sanborn visited the No-Name  Osage County (SE 11-25-11) oil production 
facility located in the Latitude: 36.832308, Longitude: -96.49798 near Pawhuska,  on September 13, 2016. No 
representative of No-Name  Osage County (SE 11-25-11) was present for the inspection.  The inspection was 
conducted by authority of the Clean Water Act to determine compliance with the Environmental Protection 
Agency (EPA) regulations.


FACILITY DESCRIPTION


A follow up inspection of the Bird Creek area was conducted to document changes to Bird Creek in salinity 
levels, and to document the source of the containments in the creek. 


Section II - OBSERVATIONS


At the time of the inspection, Bird Creek still had brine fluids that measured over 80,000 parts-per-million 
(ppm) in Total Soluble Salts (TSS) at the County Road 4550 bridge. There were other inspectors on site 
utilizing the Ohm-mapper tool to track the sources of the contaminates in the area, please refer to that 
inspection report for the documented observations that occurred during that inspection. At the time of the 
inspection, the source of the brine in Bird Creek was unknown. 


Section III - AREAS OF CONCERN


There continue to be over 80,000 ppm TSS readings in Bird Creek and there was not a known point of 
discharge at the time of the inspection.


Section IV - FOLLOW UP


Conduct follow up inspections weekly. 


Section V - LIST OF APPENDICES


There are no attachments to this report.
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Bird Creek Piper Diagram
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